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Approximately70,000masonryarchbridgespans(brickandstone)arereportedtoexistinthe
UnitedKingdomwithinexcessoftensofthousandsthroughoutEurope.Agoodportionofthese
bridgesisstiloperationalandformpartoftheroadandrailnetworksystemsinmanycountries.
However, a great majority of these structures require desperate repair and maintenance [1].
Non-destructivetesting(NDT)methodssuchasgroundpenetratingradar(GPR),3Dlaserscanning,
accelerometersensorsandthermalcamerasamongstmanyothershavebeenusedtoassessand
monitorsuchstructuresinthepastfewyears[2].However,researchhasproventhatstand-alone
orintegrateduseofground-basedtechniques maynotrepresentadefinitivesolutiontosome
majorstructuralissues,suchasscouranddifferentialsettlements[3],astheserequirecontinuous
monitoringanddatacolectiononlong-termbasis.Tothatextent,useofsatelitedata-based
syntheticapertureradar(SAR)interferometry(InSAR)hasproventobeeffectivein measuring
displacements of infrastructure [4] [5] and natural terrain [6] over longer periods of observation.
Withinthiscontext,thepaperpresentsanewintegratedmonitoringapproachincludinguseofthe
GPRandtheInSARtechniquestoanhistoricmasonryarchbridge-theOldAylesfordBridgein
Kent,UK–a13thcenturybridge,crossingtheriverMedway.Mainobjectivesoftheresearchwere:
(1)toprovetheviabilityoflow-frequencyandhigh-frequencyGPRsystemsinprovidingstructural
detailingofthebridgedeckatdifferentdepthsandresolutions;(2)tobeableto measure
structuraldisplacementswithamilimetreaccuracycausedbytheseasonalvariationofthewater
levelintheriverandtheriverbedsoilexpansions.Resultshaveproventheviabilityoftheabove
process to form the basis for an integrated health monitoring mechanism.
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